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the flow of water in rectangular notches' in vertical thin plates, or vertical plane faces, on the hypothesis of the water being a perfect or friction]ess fluid, and by using in the formula symbols for constant coefficients, which, after the finding of the formula, might be determined by a small number of accurate experiments, and might further be tested as to their trustworthiness, or might be amended so as to become more exact, by a large number of varied experiments. It will be interesting to notice that the formula which had previously been arrived at in America by Mr Boyden and Mr Francis in the way already described is in perfect agreement with the formula which, by my own investigation, is brought out by strict scientific principles as a highly exact formula for water considered as a perfect fluid, and as being a very satisfactory representation of the truth for real water.
It is to be noticed at the outset that obviously a notch may be made so long relatively to the depth of its crest from the still-water surface-level, that, for any additional length, the increase of the flow will be proportional to the additional length. Let mh, in which m is a constant multiplier, be such a length as that, for additional length, the additional flow will be proportional to the addition made to the length. In fig. 12 let AB be the crest of the notch, and let CD be the level of the still-water surface of the pent-up water. Let AE and BF be each equal to $mh, so that, over the part EF of the crest there will flow a quantity of water' exactly proportional to the length of EF if the width of the notch be varied while the depth h of the water remains unchanged. Let the length EF be denoted by I; then
l = L — mh.
Now, out of the entire flow, conceive the middle portion which flows over EF, and may be regarded as bounded laterally by two vertical planes perpendicular to the plane of the orifice, one passing through ER and the other through FS, to be taken away; and suppose the two remaining parts which flow over AE and BF, with the necessary lateral parts of the notch-plate to be brought together as shown in fig. 13, so as to form one notch having mh for its width and h for the height from crest to still-water level, and in which, therefore, the width of the notch shall bear a constant ratio to the height of the water, when the height varies, the width being always m times the height.
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